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Announcement 
Call for Open Maths Problems 
The field of automated theorem proving and computational logic has 
advanced to a point where general-purpose computer programs have 
successfully solved long-standing, open mathematical problems. 
Some of the most recently solved problems presented at the last 
Conference on Automated Deduction (Springer Lecture Notes in Computer 
Science, Vol. 138 (1982)) stimulated the foundation of a special interest 
group whose purpose is to find further open problems suitable for solving 
with the aid of a general-purpose program for automating the reasoning 
process. 
We are looking for problems that can be presented by a finite set of 
axioms and a first-order formulation of the theorem such that it is open 
whether or not this theorem follows from the given axioms. Another type of 
problem which has been solved recently is that of constructing a small finite 
model which provides a counterexample to such a conjecture. In contrast, we 
are not looking for problems like the four-color problem, in which a special- 
purpose program was written, which merely enumerate and deal with a very 
large number of special cases or else determine a (e.g,, numerical) solution 
up to a certain degree of exactness. 
A typical open problem that was solved by a computer program is Sam's 
Lemma, which concerns a statement of modular lattice theory: Both meet 
(n) and join (U) are commutative, associative, and idempotent and in 
addition 
xn  (xWy) =x,  
xW(x~y)=x,  
I f xUz  = z then x U (ynz)  = (xUy) nz,  
Onx=O,  
OUx=x,  
lAx=x,  
1Ux=l .  
The lemma states that the following distributive property holds, which turns 
out to be true and which was proved independently by three computer 
programs. 
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If for some a, b there exist (a ~ b)' (a U b)' such that 
(aC~b)' n (anb)=O= (aU b)' n (aU b), 
(a N b)' U (anb)  : 1 = (aU b)' U (aUb)  
(' denotes complement) 
[(a U b)' U ( (an  b)' n a)] n [(a U b)' U ( (an  b)' nb) ]  = (a u b)'. 
Another, more recent example concerns finite semigroups. The question is 
whether there exists a finite semigroup which supports an antiautomorphism 
but no involution. A general-purpose program answered the question in the 
affirmative, and found the four semigroups of smallest order having that 
property. 
Do you know of any similar open problems? Can you suggest a society or 
an individual who may be helpful in collecting open problems of this kind? 
Thank you very much for your kind collaboration and please send any 
information you may have to: 
Michael M. Richter 
Universit/it Aachen 
Lehrstuhl ffir Angewandte 
Mathematik 
Templergraben 55
5100 Aachen 
West Germany 
J6rg H. Siekmann 
Universit~it Karlsruhe 
Institut f/Jr Informatik I 
Postfach 6380 
7500 Karlsruhe 1 
West Germany 
Each open problem that has been judged suitable for attack by a computer 
program will be listed under the name of the person suggesting it, and this 
list will contain the actual axioms, the theorem as well as additional infor- 
mation concerning the sources, its relevance, etc. 
The list will be published and widely distributed among computer 
scientists working in the field of automated theorem proving and 
computational logic, and among mathematicians and logicians. 
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